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In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
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Process for producing 
Water Soluble and Water Dispersible Granules 

This invention relates to a process for the preparation of water dispersible and 
water sohible granules contaniing biologically active conq)oiinds and other 
5 substances. More particular^ it relates to an extrusion process for the production 
of water di^erable granules of pesticides. 

He advantages of dispersible granule formulations of pesticides are well known. 
Their ease of handling and reduced worker exposure conq)ared to powder or liquid 
formulations are well documented. G. A Bell, '"Chemistiy and Technology of 
10 Agrodiemical Formulations", Edited by D. A. Knowdes (Khiver, 1998), pages 80- 
114, describes a range of dispersible granule types and processes for their 
manu&cture. 

The most popular process for preparing dispersible granules is by extrusion. WO 
89/00079 describes a process for the preparation of water dispersible granules 
15 vMdk co0q)rises mbdng the desired ingredients of the granules to form an 
extiudable wet mix, i\4uch has a dough-like consistency, that is, a consistency 
analogous to a sti£f dough produced in the bread making process. Such dough-like 
consistency may be provided by thorough mixing or kneading usmg a mixing 
apparatus such as a pug mill, double shafted auger, or an extrusion apparatus may 




be adapted to provide writable mixing. It also requires that after extrusion the wet 
extrusions are broken down by rolling, preferably in a tumbling action. 

EP 0 484 147 Bl describes a process for preparing dispersible propanil graniiles. 
The process coiiq)rises: 

5 a) combining one or more sur&ctants with propanil and milling to a particle giy^j 
of less than 20 microns to form a premix; 

b) adding less than 25 percent by weight water and optionally a wetting agent to 
said premix and mbdng until a paste is obtained; 

c) granulating said paste thereby producing granules; and 

10 d) drying said granules 

Propanil is a relative^ low melting point active prone to hydrolysis. It has been 
found that the formation of a paste is likely to cause degradation of the material 
during processmg or on stability if the energy input during the paste formation is 
too high. 

15 

It has been found that the above described processes dictate a number of 
constraints on the desired ingredients of the granules. The energy input required in 
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the formation of the dough or paste can degrade certain low-melting, or 
teiiq)erature-sensitive, active materials. Water-sohible or sHghtly-sohible actives 
can form crystal bridges \^ch inhibit the rapid and con^lete 
disintegration/dissohition of the grannies on addition to water. 

5 The handlmg of a dough or paste in a manu&cturing plant can also cause problems 
with variation in viscosity due to tecq)erature and/or sbear conditions. Iliis &ctor 
can lead to variation hi product quality and yield Finally, the roDmg action 
required foUowmg extrusion can cause the formation of a ''shell" of contacted 
material on the outside of the granule that leads to an increase in the drying 
10 time/ten?)erature. There remains a need for inprovemmts to existmg known 
processes of preparing dispersible granules, that result in the production of 
granules with a high degree of suspensibility and dispersability as well as being a 
granular structure that is stable. 



15 The present invention therefore relates to a method of preparing water dispersible 
granules coiiq>rismg, the preparation of a pre-mix in the form of a free-flowing 
homogeneous powder conoprising the active material together with suitable 
excq)ients, and extrusion of said powder in a low pressure extruder. 
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It has been surprisingly observed that water-dispersible and water-sohible granules 
can be produced using the above described process vAlgtAi the formation of a 
dough or paste is eliminated. The granules produced by sodb a process, odiibit 
in:q)roved characteristics on storage, dilution and in use. 

5 The process involves the initial preparation of a pre-mix coiiq)rismg the active 
material together with acceptable exdpients in the form of a fi*ee-£lo^ving 
homogeneous powder. Such a powder is preferably prepared by the adsorption of 
a hquid such as water, or any other suitable liquid onto a finefy-divided active 
material, optionally mixed with acceptable exc^ients such as suitable sur&ce- 

10 active agents (surfactants) such as dispersants and wetting agents, fillers, 
disintegrants, stabilisers, flow aids and the like. The premix is formed m a low- 
shear, high intensity blender such as a plowshare, ribbon, Y-cone, double cone or 
trough blender, so that a free-flowing, homogeneous powder is formed. If 
required the active material may be milled prior to the addition of the optional 

1 5 acceptable excq)ients or milled together with them. 

The powder so formed is fed into a suitable low-pressure extruder, such as that 
described in EP 812256B, so that the prenux is couq)acted aganist the apertures in 
the screen and forced through. The premix composition and extruder settings are 
such that the formation of a paste in the extruder is eliminated by virtue of 




controning the feeding and extruder blade speed thereby mmimismg agitation and 
excessive bu3d-up of pr&-inix in the hopper. The powder premix is converted into 
a contacted solid extrudate, ^ch can be collected as a free-flowing granule in a 
suitable container. 

5 As mentioned above an exanq)le of a suitable low pressure extruder is that 
described in EP 8122S6B, the content of vAnch is hereby incorporated by 
reference, \^ch eliminates the undesirable effect of the ingress of pastes vAnch 
form as moist finely divided, water-insohible powders are forced through the 
screen of conventional, low-pressure extruders. 

10 Acceptable excq)ients that may be added to the active agent mchide ingredients, 
such as sur&ce-active agents (surfactants) such as dispersants and wetting agents, 
fillers, disintegrants, stabilisers and flow-aids can be added prior to extrusion. The 
in:q)ortant &ctor in the choice of ingredient is the requirement that it does not 
cause any particle-to-particle interaction that may lead to the formation of a dough 

15 or paste during the process. 

After the extrusion process, the granules so formed can be dried, if necessary, 
utilising a fluid-bed drier, tray dryer or other suitable equq)ment. 

A final sieving step is carried out to remove under- and over-aze material 
Uniform, fi^ee-flowing granules are produced with excellent properties. Generally, 




over 99% of the granules, prior to screeniag, are of a suitable size. 

The elimioatioii of the paste formation during the processmg of the product, 
provides a wide choice of possible actives and ingredients, as any detrimental 
effects of the paste formation on the mgredients, and vice-versa, are no longer a 
5 factor Ingredients can thus be chosen that produce the best properties in use, 
rather than the choice being conqiromised for processing issues. 

The process is thus applicable to a wide range of active ingredients. Exanq)les 
include but are not limited to a wide range of active ingredients. Examples include, 
but are not limited to pharmaceuticals, agricultural chemicals, oil field chemicals, 
10 animal feedstuff and detergents. 

The process is particularly suitable for, but not limited to, such agricultural 
chemicals as: 

Abamectin, imidazolinone, ametiyn, amitaz, atrame, azo?^strobin, benonijd, 
bensulfiiron-methyl, bentazone, bifenox, bromoxynil, captan, cari)endazim, 
15 carfentrazone-ethyl, chloridazon, chlorothalonil, chlortoluron, chlorsulfuron, 
dnosulfuron, clodmafop, clopyraUd, lambda-cjdialothrin, cyhexatin, cymoxynil, 
alpha-cypennethrin, dekamethrin, difiufenican, dimethomorph, dhiron, 
ethofumesate, emamectin benzoate, fibronil, flurtamone, glyphosate, 
imazamethabenz-methyl, imazapyr, imazethapyr, imadacloprid^isoproturon. 




linuron, mancozeb, maneb, metainitroii, methiocarb, metnbuzin, metsulfuron- 
method, inilbectni, nicosulfuron, oxadixyl, oxyfhioi&n, phenmediphani^ 
piriioisulfuion-methjd, propanil, propyzamidey limsulfuron, simazine, 
suIfometuron,-metliyl, thifensulfiiron-niethjl, thiram, tnbeauron-methyl, and 
5 triflosulfuron-methyl 

Suitable sui&ce active agents may include either wetting or dispersing agents or a 
combination of both. 

Examples of wettmg agents inchide: sodium alkyl aiyl su^honates, sodium alkyl 
ai>d su^bosucdnates, sodium alkyl sulphates. 

10 Exanq>les of dispersmg agents inchide : sodium lignosu^honates, sodium 
naphthalene su^honate formaldehyde condensates, tristyrylphenol ethojgdate 
phosphate esters, al5)hatic alcohol ethojgdates, alky^phenol ethoxybtes, EO-PO 
block copolymers, "comb" graft copolymers, polyvinyl alcohol-vinyl acetate 
copofymers. 

15 Examples of disintegrants inchide : Bentonite, modified starch, polyvinyl 
pyiTolidone. 

Examples of stabilisers include : citric add, polyethylene gfycol, BHT. 
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Examples of fillers include : starch, lactose, dima clay, sucrose, kaolin. 

In a particularly preferred embodiment, the active material is propanil that is air- 
milled together \vith disintegrants and flow agents prior to the addition of 
sur£ictants to form a mixture to vAdck water is then adsorbed to form a a free- 
5 flowing homogeneous powder. Hie powder is then extruded using a low pressure 
extruder such as that described m EP 812 2S6B and the resuhant granules dried. 

The invention may be iUustrated by the foUowiag exanq>les but is in no way limited 
by them. A low-pressure extruder as described in EP 812,2S6B was used in each 
of the Exarq)les below. 




EXAMPLEI 

The following ftmniilation was prepared : 



Propanil SO.O % 

Sodium aOcyl aryl sulphonate LO % 

Sodium lignosulphonBte 10.0 % 

10 Potato StBxxOi 1.0% 

China Clay to 100 % 



Tlie above formuladoa was porcpazrdloy first blending the Propanil Technical, China Clay 
and Starch in a plowshare blender far 5 minutes. The premix tbua formed was then air 
milled to an average particle size of 5*7 microns. Water was added to tiie air milled pre-mix 
IS in aplowshare blender until a water content of approx. 18% was obtained. The free-flowing 
powder obtained was fed to a basket extruder of a design in which the fiumation of a paste 
was avoided. A contacted solid extiudate was obtained, vriiich was dried at 65^ ftr 15 
minutes until a moisture content of below 13% was obtained. The granules woe tested as 
follows: 

20 1 g of the graniiles were added to a measuring cylinder containing 100 mis of water. The 
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cylinder WBS inverted Ifarou^ 180 degrees and bade again far (me fiillinvetBioin. taking 2 

aecondsand tfaenuniberof Becosidsfbreoa^IetedisintegiBtian^ 

then anowed to stand for 30 minutes, undisturbed, and a 10 ml sample taken fium die 

centre of the cylinder and analysed, gmvimetdcally, 

figure was flien used to calciikte tbe % of inaterid in suspension after st^^ 

time. Hie results were compared to two commercial formulatlonB of propaml, one 

(STAM® 8 0 EDP) manu&cturtd by a standard octrusian technique involving ifae 

fonnationof a paste and the other (WHAM® 80DF) by P&n granulation. The results 

obtained were as follows : 

Time Taken for % Remaining In 
Frodnet to Suspension after 30 

Commerdfll Product Disintegrate minutes 

Stam® 80 EDF 3-5 minutes 713 

CoUag Product <1 minute 86.9 

Wham® 80 DF >S minutes 9^ 



The above lesults indicate the advantages of the product produced by the process descxibed 
in this invention. In additUm it was noted that the standard ext^^ 
SOEDF was badly caked in flie commercial pack, indicating a physical degradatioa of the 
product on storage. 




EXAMPLE2 

The fbttowmg fiinnuLation'was tatpar ed: 

CUorsQlfiiron 75% 
S Sodimalkylai^sulphonate 1% 
Sodium Ugnosulphanflte 12J5% 
ChxBaClBy to 100% 

The flbove fbtTrnJntian was prepared by fizvt blending the Chlorsulfunm Technica] and 
. China Clay in ft plowshare blender &rSniinutB$.Iliepre^ 

10 mined to an average particle size of3-4 microns. Water Twad^ 

in a plowshare blender uDtQ a water comeni of apprux. 14«5%wbb obtained* The free* 
flowing p owder obtained was fed to a basket eactruder of a design in wtdch fbe finmation of 
a paste was avdded. A compacted soUd extnidate was obtEoned^ which was dri^ 
fisr 1 5 minutes until a moisture content of 0.9 % was obtainfld. The graxmles were tested as 

15 Allows: 



1 g of the granules were added to a nieafflsiog cylinder containing 100 mis of water. The 
oylinda was inverted through 180 degrees and back again for one iuIlisverBian, taking 2 
aecondsand die number ofaeconds for complete disintegration observed. The cylinder was 
20 &en aDowed to stand for 30 mirmtes, undisturbed, arul a 10 ndsan^ taken from ^ 



centre of fbe cylinder and analysed, gravimetricaUy» for Hit amount of solids pieseat This 
figure was ihisa used to cslculate flie % of material in suspension after standing for tins 
time. The tesnlts were compared to a commercial formulatiaaof chlorsulfixron* (GLEAN® 
75 DF) manufactured by a standard fl;uid bed agglomeration. Hie results obtained were as 
S followa : 



Commercial Frodoct 



Glean® 75 DF 



Collag Oilorosulfunm 



Ttma Taken for 
Product to 
Disintegrate 

< 1 minute 

< 1 minute 



% Bemainlng In 
Snspenslon after 30 
minutes 

69 

86 



It was noted that the Glean® sanople was much more dusty than the extruded sanqile 
produced by the process of the present invendon. At the low use rate of theproduct, die 
10 higher supensibility of tlie product wotild lead to a higher availability in field use and a 
higher efficacy. 

EXAMPLES 



A commercial prcmix of Chloridazon 65 DF was obtained from which a oommeroial 
1 5 sample of water dispersible grantile had been produced by a wet agglomeration technique. 
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The same premix was esctnxded using tiie process of flic present inventioii and both sanies 
vmt tested for suspensibility. The results obtained are as follows : 

% SuspensibiliQr 

Commercial CUoridazon 6S DF 89 
S Collag Extruded Chloridazon 65 DF 98 
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